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INTRODUCTION AND BACKGROUND 

) 

Two 'perspectives provi de r th.e theoretical framework for 
this study. The'.first is the expanded view of test validity 
provided by Messick ( 1980; 1981). He concludes' that 
fons-truct validity is of paramount importance, and exp'ands 
notions of construct validity to encompass both evidential 
and consequential bases of test interpretation and test. use. 
In prior studies related to bias, factor analyses* have been 
uteed to conform that a set of measures is "unbiased" in a' 
construct validity sense for di ff*e re nt * g roups .*' Ca 1 dwe 1 1 
( 1980), for example-, presented a confirmatory, factor 
analysis- to establ i sh *the f actori al t sTabi 1 i ty and invariance 
of non-cognitive measures across students grouped by sex and 
raceyethni city . The instruments used were measures-of se-lf- 
cdncept .and intergroup relation's,- and .the subjects were 
^•fifth-grade students. Caldwell concluded that differential 
construct validity was tuot demonstrated, since factor.- 
patterns were i nva ri ant "across groups. More directly related 
to the s present study* -two analyses* ' of , career interest 
measures resulted in different factor patterns for male and 
female adolescents. (Tuck -and Keeling, 1980; Lybarger, 
1978). /Also, Mahoney, Heretick and- Katz (1979) found 
distinct factor structures for each sex with a- form of. th*e 
Rokeach Value Survey., However, none of these studies tested 
hypotheses of factor ( patter.n invariance using a linear 
structural relations mo.de 1 . The results are tJius- suggesti ve , 



but not confirmatory. . . . <r- " 

The second perspective is that of career theory, in' 
which there has been an almost exclusive concern with 
occupational* roles despite many ,studi es that, have shown 
differences in occupational choice and work pa»tterHs for 
females and ma 1 es . (Ti ttl e , 1981, Chapter . Exploratory 
factor -analyses / of combined sets of occupational values, 
marriage values, and parenthood values examined in this 
study resulted in two factors for males which were defined 

exclusively by occupational values. For females, the 

* • i • , ♦ «" " 
occupational values were always accompanied by marriage>and 

parenthood' .va 1 u es- . w'h en factors were, defined. Exploratory 

analys'es of each value set separately resulted in different 

factor struc-tures for females and majes. 

The ^present study compj emepts and ^extend^if he analyses 

conducted < t^"~Ti t't 1 e ! ' ( 1 981 )* Ijn" several' ways. 'First/ it 

provides confirmatory ma ximum .1 i kel i hood estimates of factor 

loadings a/id factor i nte rcor re 1 ati ons , based on the factor 

patterns found in her exploratory analyses. Secondhand most 

.i mportant ;^jit provides statistical tests' of hypotheses that 

facto K structures and patterns of -valoes' are- invariant for 

female and male adolescents. The Confirmation of 'different 

factor structures and patterns, as well as different factor 

i ntercornel ations, would have implications tor the 'const ruct 

interpretation of Value measures, and ,for thefr use^^jn- 

counseling and guidance*. 



> ' ^ . PROCEDURE N V 

frata Col lect ion . « 

' • " —I — , . 

- Data were collected through 600 face-to-face/, interviews 
of •llth-graders/ in the public and parochial schools of New 
York - City. Respondent^ included equal 'numbersrof students* of 
both sexes, -; equal' numbers of white, black, arrd-tti spani c 
students; '»*rrd equal numbers of low socioeconomic status, and 
middfe socioeconomic status students. The 2 by 3 by 2 design 
-for *data collection ithus had 50, students per cell. 

The -data used in thi's. study were collected in the 
context of a four-part interview.- In the "first part, 
# students provided responses to. various demographic questions 
such as a*ge, .'place of biHh, marital status, rejigion, etc. 
and to various questions on the occupational histories of 
their mothers and fathe.rs. In thej>econd part, students were' 
asked questions about their occupational expectations a-nd 
aspirations and aboutjthe existence and nature of personal 
role mo dell „. " , • ✓ 

The principal data .gsed here were collected in the 
.third part of the interview.' In this pa'rt , * student s ranked 
and- then rated sets'of values related to the choice of °an 
occupation, the deci si on v . to' marry , , and the decision, to 
become a parent. The first 'set cons-isted of ten occupational 
value^ developed byKatz (1966; 1973 ). Each -value, w-as 
defined* on a separate 3x5 card, the cards were v placed in 
front of the student being interviewed, a.nd the f-ol lowing 
instructions were given: . * 4 - • 



THESE CARDS DESCRIBE VALUES' OR -"SATISFACTIONS THAT 
PEOPLE MIGHT CONS I DEI? IMPORTANT IN CHOO-SING AN OCCUPATION 

?n- AD vn.T HR °V? H ™ EM AN ° TH P K 'ABOUT. WH ICH ONES ARE IMPORTANT 
TO YOU. .TELL ME IF YOU FIND ANYTHING THAT YOU DON*' T UNDER- 
STAND . - , 

The occupational values were as follows: * • 

Hj_gh Income An Occupational Value •-- Some money is 
important to everyone. But how important are the extras? 
People have 'different'-.ideas about how mu.ch income is "high." 
So- HIGH -INCOME is not a specific amount. -It means more than 
enough to live on. It lean's hav.ing extra money. You can buy 
things you -don't need. " . y 

Presti ge An Occupational Value If people respect 
you, look up to you, lfsten Vo your opinion's, or ask for, 
pSfUtt?p P of 1n commu "i^ affairs, . you are a person with 
PRESTIGE. Of course, PRESTIGE can be gained in several ways". 

! ? JJr! re v nt ;!? y America, occupatVdri is usually the key to 
PRESTI*6E . Rightly or wrongly, we respect some occupations 
more than others. . <, e 

Independence An Occupational Value Some" occupations- 
give ; yo;u .more .freedom than others to make your own 
decisions,.. -.In*same jobs you work- wi thout supervision" or 
dir.ecti&n from others. ^ Free-lance artists or writers may 
work without supervision. "On the other hand, soldiers oi* 
pedple>n big business organizations ma.y not b'e able to make 
marny decisions. ' 

• ' Helping 0Ut£ts An Occupational Value Most people are 
/willing- to help ofhers; they like to do things for .their 
tnends -and -neighbors. But THIS DOES NOT COUNT HERE The 
question here is, Do you want HELPING OTHERS 'to be a main 
part; of - your work? ' How muchd-o y<5u want to help -people as 
part of your job? , f • '• - 

. .SectiM tj> An 0ccupati9nal Value -- In- the most SECURE* 
occupations-, you .will not' be afraid" of .losing your job. You 
do, not have to Worry a bou.t- be.i hg fired or. being replaced by 
a. machine. You- ca-n count on ^our paycheck on Friday, and" you 
know in advance how much ft will be. " 

" '» . ... 

• ■ 

. Variety An Occupational Va*lue Occupations* wi th the 
greatest variety-haven ma,ny different kinds of activities 
and problems*, many chan-ges and new people. to meet. 'VARIETY - 
is the opposite of doi n'g ihe 'same thing over and over. If' 
you like- • VARIETY", . you ' probably likei new things and- 
surprises., and like new problems', places and people. 

. Leadership An Occupational- Value Do you wan^ to lead~N 
others, tell them what tg do, be respons i bl e-rf or their work? ' 
People who 'want L€ ADERS-H I P usually -like to cWrol .thing's';. 
,If they are mature, they know that RESPONS IB H. IT Y goes with 



LEADERSHIP. They are willing 'to accept t'he blame when things 
go wrong, even_ though it was not their fault. 

•Work.tn Yo ur ,'Ma in. Field of Interest - An Occupational 
Value - — Some people have only ONE MAIN FIEL'D OF INTEREST 
for example Science., Art, Verbal, Mechanics, Personal 
Contact, or Ad'mi rfi st rat i on . Others are interested ^ more 
.than one field. Most people want to have i nte rest i W-work , 
BUT THIS/ DOES NOT COUNT HERE. Are there several fielJs in 
which you could find; work- that is satisfying to you? Or how 
important is U to'you that your/work is in your main field 
of interest? , 

Lei sure An Occupational Valuir-- How important is the 
amount of time your occup-ation will allow you to spend 'away 
from work? LEISURE may include short hours-! long vacations! 
or the chance to choose your\own time off. To give a^hiqh 
weiflht to' LEISURE Is 1 i Jc e saying, ."THe j.at1 sfactlon* I get 
art the job , ar.e so important tv me that work must not 
interfere with them.* , 

Early Entry A^wOccupati ona.l .Value -- How important is 
U to ypu to start working right away? 'You can start some 
jobs with. very lUtle education or training. Othe-rs jneed 
years of education. If EARLY ENTRY is. important to you, you 
do not want more education or training. 1^ you are wjlling 

™™5 e - d tlme ' effort and mone y f or mare educiitfon, EARLY 
ENTRY is not- important .to you. ' - « 

Students were tojd'to rank each of 'the occupational 
values, in order of importance to- t him.' Then .they .were told 

to rate each of the tten value's using a, nine-point .scale," 

~~ -J 

with scale points^ labeled "Not important at all" (.0) to 
greatly important" (8). ' * 
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After students had finished rank i'ng. and rating the .ten 
occupational values, .they were asked to do the same th,i<ng ' i 
with a seUf marriage values. 'Their speci f ic .1 nstiructi o'ns 
were as follows; ' . " • , 



WHEN- • -YOU ARE* MARRIED (AND HAVE . A PERMANENT 
RELATIONSHIP) YOU .CAN BE WITH SOMITONE YOU LOVE. THESE CARDS 
DESCRIBE OTHER VALUES OR SATISFACTIONS THAT PEOPLE MIGHT 
S8f! S J?EK IMPORTANT IN-DECIDING TO GET MARRIED.' TELL ME IF 
YOU F-IND ANYTHING YOU DON'T UNDERSTAND. * 
* . . " , ~~ 

The complete tex.U for the eleven marriage valuer can 



be found in Tittle' (1981). The he'adings for the values were: 
1 * - 

Financial Security; Emotional Support, Helpmate, A Close 
Physical Relationship.; Rrestige/A Normal Life, A Permanent 
Companion, Children, Your Own Home, 'Someone to Rely On,~a'nd 
A Feel ing of Leadership. 

Students were told to rank the values and then* to rate 
-each "one 4 on the same nine-point - scale use<l for the 
occupational values. * • 

The final value set, also developed by Tittle* 5 (1981), 
consisted of twelve value statements concerned with .the 
decision to have children. The. headings for these values 
•Were: -A Sense of Accomplishment, A Sense of Pride, Variety, 
Friendshi-p, The Respect of' Others, A Stable -Marriaqe A 
Chance to Express Love, Confidence a-s a Man or Woman, Joy, 
•Future Security, 'A' Tie to the Future, and^A Sense 'of 
Importance. The f ul 1 /texts'' of .the value statements can be 
found: in Tittl e (19.81) . * 

Students again ranked the,se values, , and t hen ' p r ovi ded 
ratings for each on the nine-point 'scale used to rate the 
•other value sets. 

> 

D'ata Ana lysf s '. 
•. Correlations -of the rat i n'g s ' g i v en eactVpair of values 
in- each of 'the three < sets were f.jrst computed separately for 
the ,300 male and 300 female students. The six resulting 
correlation matrices we're then used, to complete exploratory 
factor analy'se-s of each value set for majes a'rvd for fem'aTes. 

The SPSS f actor- anal yjs is program (Nie, • et al.,"» 197 5) 
wasuse'd for a 11. expj oratory analyses. The principal factor 



solutions were rotated to simply structure using the varimax 
orthogonal method and the direct obi i mi n oblique method wit-Ji 
several specifications of the degree of correlation among 
the f.acto^s. 

t • 

- > Plots' of the varimax solutions in two dimensions . were 
examined -to determine the apparent Wtercor rel ati ons' among 
the factors. Conines of estimated angles subtended by pairs 
of factors were used to select appropriate obl'imin 
rot at i on r * . 

The factor .patterns of selected oblimin rot at i o ns * re 
used to determine the pattern specifications of confirmatory 
factor analyses and appropriate starting values for the 
LISREL IV computer program (Joxeskog and Sorbom, 1978 ). 

To examine the principal research question of this 
study whether factorial' structures of value sets are 
identical , or- significantly different for female and male- 
high, school students the correlation matrices resultin-g 
from each of the three value sets were used in five 

r 

confirmatory factor >analyses 9m as follows: (l)Jhe factor 
pattern resulting from an exploratory analysis of a 
correlation matrix of male students* ratings was specified 
for students of both^sexes in a confirmatory analysis. Hot 
only, was the male students' pattern ' specif 1 ed far students 
of^both sexes, but the factor loadings, correlations among 
factors, and' the estimated - errar variance of each variable 
were constrained to an fdent^cal s^Tution for both females 
and males. These restrictive spec i f i c*it i ons «i mp 1 y that the 



factor structure and loadings that exist for male students 
are also appropriate for female students.' 

1 

(2) In. this .step,' the factor pattern that resulted from 
the expl.oratory analysis of male students! ratings was 
specified to hold for female students as well. However, the' 

,LISREL IV program was used to estimate s^ep-arate .factor' 
loading-s, correlations among factors, 'and error variances of 
variables, for male and f emal e , student yjrhu s the second' step 
significantly relaxed" the constraints applied in ttre first 

4 

conf i rmatory analysis. 

(3) In the third type, of confirmatory analysis, 
separate factor) solutions were determined for female and 
male students.. The patterns of factor loadings determined in 
separate exploratory analyses of female and male st'udents' 
ratings were used to specify factor* patterns for the LISREL 
IV program," and faxtor 'correlations and commu n a l i t i e s 

Resulting from these_ exploratory analyses S/ere used to 
specify starting values for the L'ISREL IV program. 

(4) This step iiuthe analysis'was identical the 

first step described. above, except that a pa'ttern of factor 

loadings found in an -exploratory analysis * of female 

\ 

students' ratings ' was . used to specify the confirmatory 
pattern matrix for both male and female students. In 
add-ition, the confirmatory factor loadings, Intercorrel- 
ations among factors, and error variances of variables ware 
^ obeident ical for males and fei^j^s.' In Step 

(4), then, the female factor solution was'ass.umed to apply 
to students of both sexes. 
j * 
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• (5) M-n t'he^ final analytic step, the pattern of factor 
loadings ^ determined 'in an expl oratory "analysi s • of female 
students' ratings 'was again specified to apply to the 
ratings o-f both female and male -students, but factor 
loadings, i nt e rco r re 1 a t i on s among factors, and error 
variances ' of variables were allowed. to differ for each -sex 
groihp. This solution was-thus less restrictive than that 
required in Step (4),. but more restrictive ^{han the 
specifications of St6£ (3). ♦ . 

' - An importatrfr -ad vantage of cotif i rmatory. f acttfr analysis 
is that it provides a chi -square test of the goodness of- fit 
of a solution. When factor analyses are hierarchically 
restrictvve, as is" true .here, it is possible to use 
Cochran's Theorem to. determi ne t the significance" of 
differences- in gobdness-of -f i t statistics. We were thus able 
to determine whether factor " sol uti ons that a 1 1 owa^ sepa rate 
loadings and patterns for female and ma ] e 'stud ent s provided' 
s i-gni f i cant- i mprovement s in fit,' compared ' to more- 
restrictive -models that, p resumed -i dent i cal value structures 

for^bofch sexes. . • 

* * 
• * * * 

RESULTS' AND DISCUSSION 

Confirmatory Factor Patterns N 

Matrices fit, factor loadings resulting 1 from -patterns- 
found in exploratory analyses, but 'values determined through 
coni inflatory analyses^of femaS-e and male students' ratings 
of ten occupational value statements, are shown in-Tables 1 

• • • 

u . ■ % 



/ • * . ■ • • . . J 

and 2, respectively,. Companion tables contai'n- estimates of 
tntercorrel at i ons . and angular 'relationships among the 
factors, in degrees of arc. . * # 



Insert Tables 1 and 2 About Here- 
. — 

The first occupational factor for female stud'eots* is 
\ - , » 

defined by -the 'Income, *Presti-ge, and Security values., N A11 
three variables have mode rat ely high loadings on this 
factor. These* variables are examples of extrinsic, rewards 
'offered in great degree by some jobs, and .f ar -1 ess x ' so • i n 
others. 

The second , occupati ona*l factor for females.is defined 

by the ^relatively h'igh loading of - Security,. ' Two <othe> 

values, Helping Others and," Wo?k'in Your Main Field of 

Interest, also load on this factor. However,- the loadings 

are quite small and 1e.ss than ten percent .of the variance- of 

either fff these variables j-s contained in a common, facto'r 
# * ^ 

.Spa-cg. -It is i nteresti ng-.to note thaty occjjpat i onal Security 
appea rs -strongly in the first two factors that resul ted" f rom 
the analysis, of^femaVe students "frati/igs , despi te the near 
orthogonality of- these factors and'their .si t§h\ . .Jle^at iVe 
correlation. Perhaps . ,thi s * resul t is a "Consequence of .the- 
intrinsic na'ture- of the otti-er val ues. that 'load on Factor 2 
and the extrinsic nature of the other values that .load on 
Factor 1. ■ „' • 

ft 

The third occupati ona 1 4 values factor defined * by the 
• • ^ s 

female students' r.atings is dominated by Leisure, but ais#. 

•* ii ' 

12 ' 



refl.ects modest loadings of Independence and Variety, and 
the very small portion of the variance -of Early Entry that 
falls in the common factor space.' Students with high 'score* 
oh* this factor 'might, "be characterized as looking for 
interesting -work that does* not. play, a major role in their 
lives. * ' * 

The fourth factor derived from the analysis of female 
students' ratings of occupational values is defined totally 
by the- Leadership value. As might reasonably be '.expected^ 
this factor correlates most highly with Factor 1 (which we 
have characterized as'an extrinsic rewards factor), and is 
nearly orthogonal - to Factor 2 (our intrinsic rewards 
factor ) . 

Comparison of Tables 1 and 2 reveals that patterns of 
factor loadings of the ten . occupa ti onal values are 
substantially different for female and male students. The 
first factorsfor both groups have the Income and Security 
values in common. But in the male students' ratings, 
Leisure, and to a small degree, Early Entry also load on 
this factor. It- appears that the extrinsic rewards of work' 
that are valued by female and male stu4*,nts differ in their 
organization and prominence. , ^F^fe**-^ 

i o " 

The^ second factor res ul t i n g <f r om the male students' 
ratings is essentia-lTy def i ned by the Independence value, 
although thr.ee other variables also show'small loadings. It 
is interesting to note that a far higher proportion of the 
variance of Independence falls in the common factor space in 
the fhale ^students' ratings than in those of the female 

• m 

* ■** t 

12 
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students. Conversely, .somewhat more Df the ^variance of 
Helping Others and Variety falls in the common factor space 
of the females' ratings. At least in part, 'these' findings 
are consistent with traditional stereotypes. 

The third factor resu 1 1 i ng- "f rom the males' ratings of 
occupational values shows high loadings of Prestige and 
Leadership. This is in marked contrast to the female 

r 

students' pattern, where Leadershi p stoo^d »l,one. Perhaps 

females- associate any outside employment with leadership, 

whereas male students find prestige in jobs that permit them 

to lead others. Alternatively', maUes might perceive leader- 

t ' \ ' 

ship to-be a component of prestigious occupations. 

The fourth factor that^esulted from the analysis of 
male -students' ratings was defi ned total ly by the Work in 
Your. Main Field of Interest 'value. This factor had 
negligible cor rel at i ons - wi th the -first three^ factors,, 
suggesting that the variable mights be\f unique significance 
to some males. 

Tables 3 and 4 contain the results of c o-nf i rmat ory 
factor analyses of female and male' s^dents' ratings of 
eleven marriage v.alues.> A cursory compari son' of the faciror 
patterns shown, in these tables suggests both similarities' 
and important di f ferences ^between them. For example, 
Fina-nciaJ Security, ^Prestige, Your Own Home, and A Feeling 
of Lt;ade'rs'hi p are values common to .the first factors defined'* 
by bQth females' and males' ratings. Although the value A 
Normal Life also appears in the first factor resulting from 

\ 

#• 

13 

14 
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female students' ratings, it is a major eomponent of the 

thfrdfacVor .def.ined by male students' ratings. For female 

students, Factor 1 -appears to reflect a combination of a 

guest for independence through marriage (reflected by tf/eir 

valuing of financial security, the opportunity to have, their- 

•' * . v 

own home, and leadership opportunity), and the desire «to 

gain .societal 'approval (as reflected by their valuing, of 
f ' ' ' * , . ' 

Prestige- and'A Normal Life). The simi lari ty * of loadings on 

Factor, 1 in the analysis of ma 1 e students rati ngs . suggests 

'essentially the same interpretation. The association of' 

•Prestige and A Normal Life in the .pattern found for females', 

.but, not in the, pattern found for males,; perhaps reflects the 

greater societal pressure on women fco^marry, have a family, 

a*d conform to the American ideal of a n.uclear family. * 

.Insert Tables 3 and 4 About Here 



The second factor re-suiting from the analysis of female 
students' ratings* centers on the emotional benefits'to be 
•gained fr.om a partner in a stable relationship. The values 
..Emotional Support, . Helpmate; and- A Close. Physical 
Relationship have moderately hi gh loadings on' Factor 2. 
- Statements in the' d^_fjjvrt i ons of these three values; e.g.', 
"Married peopl e^can • support each -other during rough times.", 
"With someone to help you, you ,can shar.e these household 
responsi bii 1 iti es. "-, and "Marri age ' can give you a close 
physica-1. relationship.", all speak to the partnership 
aspects of jua-Tri age'. ■ " 

For male students, -th.ese same partnership values have 

ERJC ■ - ^ •"• * 5 . ' " 



at least moderate loadings'on Factor"2, .but thje definition 
of the factor is cornel i.cated ' by the moderately high ,1 oa^li ngs 
of Children and Someone to Rely On. fPerhaps the 'second 
factor for, male students is more-broadly indicative of a 
desire for stability in the sense of engaging in a 
recognized, lasting institution, c i^j c ontrast to the-female 

^students' valuing of the emotional suppo'rt a orate can 

^^rovide. • " 

The third factor resulting from the analysis .of^femal e 
students 1 , ratings is defined principally by-their valuing, of 
A Permanent Compa n i on and Someone ' to ReJy On,, although 
Children and Your Own 'Hpme have small to moderate loadings 
on this factor. In contrast' to the valuing' of emotional 
support, as reflected in. Factor 2, this factor Appears to 
reflect a quest for st^bi 1 i ty ^and permanence. 

to 

The' moderately high loadings of A Normal Life and A' 
Permanent Companion oiicFaotor 3 in the male solution suggest 
that males a-s well ,as females might value marriage because 
itt is sanctioned by society as an appropriate course in 
life. To a greater -degree than is true for females, a period 
of exploration and irresponsibility is sanctioned by society 
for. males. However-, males are socialised to believe that 
eventually, they should"" '{settle down"" with 'someone 

1 ' 4 

permanently. Hence the association of permanence and., 
n prma 1 i ty . » 
/' The tables of intercorrel ati ons among .factors .that 
accompany -Tables 3 and 4 show a striking s i mi 1 a ri ty ' i n the 
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arfgular/ relationships among the factors that emerged from 
the* analyses of females' and ma.les' ratings.- In both cases, 
the factors, were far from orthogonal. There was a marked 
tendency for those with high scores on one marri'age factor 
to have rel a'ti vel.y 'hi gh scores oh other marriage factors. 

Tlje results of confirmatory factor analyses of valjues 
associated with the decision to have children are shown in. 
Tables 5 and, 6 for female and male students, respectively.. 
For this value. set, the' patte r.ns of loadings that define the 
.first factor are st ri k i ngly s i mi 1 a r f or f emaj e and male 
students. Moderate, to high loadings' on this factor* were 
found for The Respect of Others ("Becoming a parent earns 
you the respect pf [you r fri ends and family]"); A Stable 
Marriage ("Being a parent can g.ive you a stable marriage"); 
Confidence as a Man or Woman ("Jour q^wn child can-give you a- 
feeling that you are a real woman or man.".); Futifre Security 
("When you get old, you can turn to your' children for 
<help."); A Tie to the Future ("Parenthood means you" leave 
something of yourself to. t'he future. " •) ; .and A Sense of 
.Importance ("When'-you have children -you become an important 
person.").' All of these* values are associated with the 
enhancement of se 1 f -jynage .or with the kind of stability that 
is gained from social approval for havi ng\hi Idren ' Tnd ' a 
legacy to the future. The emotional rewards or 'sat i sfacti ons 
that ca"n derive from parenthood do' not appear in the first 
parenthood factor for students of either sex. 

■ ' ' - ^ : ' 

Insert' Tables ,5 and 6 About Here 
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Only one value, Variety ("There is alway^ s.omqthi-n.g new 
and different in life with chidren.'"), is common- to' the 
-second factors that resulted from analyses'of males' and 
females' ratings. for females, Factor 2 is defined 
principally by valuing of the personal achievement" that 
• derives from r a i s i n g^ ch i 1 d ren , and the 'glory that 'reflects 
upon parents when their children achieve. However-, Variety 
has a moderately high, loading on this factor in the pattern 
for females. ' v 

For mal.es,' Factor 2 is composed 6*f^ values that reflect 
the emotional sati sf acti on . of having children. Friendship 
("Children can be close friends to their pa Kent s . ") ; A 
Chance to Express Love ("You can hug and cuddle young 
children."); and Joy ("A home wi th 'chi 1 dren ^can be sunny and 
•.happy.") have moderately high loadings on this factor. 
Variety is also associated with these personal warmth values 
by ma 1 es . . 

y . Facfor 3 in the pattern for female students "is very 

. Similar to Factor 2 in the pattern for males. However the 
loadings of Friendship, .A Chance to Express Love, and joy 
ar^ more, modest, and-Variety does not appear in .females' 
Factor 3. For males, Factor 3- is similar to females' Factor' 
2 > u is .defined by the high leadings of A* Sense of 
Accomplishment and "A. Sense of Pride. Very clearly then, 
males with high scores on Factor 3 value ~the personal 
accomplishments of having children as we.l 1 as the approval 
they might gain through the achievements of their children. 



4 . 
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The intercorrelation of Factors 1 and 2 .is 
substaitial ly higher for female students than for .-males'. 
Otherwise, the correlations among the remaining pairs of 
factors are moderate, 'and are quite similar for students of 
both sexes. As was true of the ma-rriage values factors and 
the occupational .values factb'Ts, the factors that resulted 
l/rom analyses of parenthood values'are far from orthogonal. 

Statistical Tests 

\ 

A principal advantage of confi rmatory - factor analysis 
is that it provides exp11c.lt statistical* tests of the 
-comparability of^factor patterns in two or.more populations. 
We made use o.f . th i s • p ro~perty in exami ni ng t the equivalence of 
the factor patterns of values for male and female students; 

As' described above in the Procedures Section,' we 
conducted a sequence of confirmatory analyses that differed ' 
in the model s- assumed and the constraints imposed, for each 
set of value statements. In one analysis, we assumed that 
the pattern of factor loadings that resulted froto a 
separate, .exploratory factor analys.is of 'the males' ratings 
would hold for female students as well. We further, requi red ■ 
that the magnitude of the loadings and the correlations 
among factors' be. the same for both males' and — females. We 
termed this analysis 'Sthp (1). In Step^'2), we relaxed the 
requi rement* ^ that • the magnitude of the factor *l oadi ngs. and 
the -factor i nt e rcor r e 1 a t i on stbe the same for both grou-ps, 
but retained the assumption that .the male pattern would 
apply to both groups. 

' • . ' ' \ 

. .18 
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fables 7 through' 9 contain goodness-of-f it . statistics 
(chi-square : values)' that resulted from these analysis .steps 
and tbree„others* described' below, for each set of' values. 



Insert Tables 7 through 9 About Here 



In Step (3), we used, the LI$ffEL IV computer program to 
produce 'Estimated factor loadings and"" factor i'.nter- 
correlations under the most liberal assumptions that the 
factor patterns as well as the , magni tudes of alj estimate's 
might be different for students of both sexes. ** 
Step (4) was identical to Step (1), except that the 
.role of the male and female models was reversed. Here we 
assumed that, the factor pattern determined through an 
exploratory analysis of female student.s' ratings would apply 
to males tfs we'fl . ^We al so Yequi red that the magnitudes of 
corresponding loadings and factor i ntercorr^eTat ions be the* 
same for students of both sexes. '« 

In- the^ final Step (5), we assumed that .the female 
pattern of factor 1 oadi ngs wou 1 d .al so hoi d for males, but 
that the magnitudes of all estimates could differ across the 
two sex groups . - 

• . In Tables 7 through 9", th/ chi-square values and 
as-sociated ^ degrees of freedom resulting from analyses - of 
the Occupational Values, Marriage Values, and Parenthood 
Values-- ratings, respectively, suggest significant deviations 
from perfect f fit-, of any assumed model. For each analytic 
step, the reported ch i -squa re ' stat i s t i cs are considerably 
larger than'their as«oci ated' degrees of freedom. However, 



experience- with the L I SREL - TV program has led 'many analysts 
to. :regard large chi-square values, wrth caut*ion- when 
associated degrees of freedom .are, also' large. An 
accumulation of small residua.ls can inflate the 'statistiV, 
e-v-en when systematic deviations -from an hypothesized ~model 
are not appreciable. 

■* • , , 

Of gre'ater importance to the research -.issue' examined 

here are the chi-square vafl ues , associ ated wi th s * di f-f erences 

« * " «» 
between models, that incorporate increasingly relaxed 

assumptions 'about the comparability of male ^and female 

factor patterns. For example,- in going from- Step U^-to-Step 

m (-2), we retained the assumption that the male (pattern o'f 
factor loadings would aVso apply. to females, but allowed , 
the magnitudes of- loadings a/pd factor correlations to 

* di-ffer. Fox Occupational Values^and Marriage.;\Values, this 
change did not. result in a significant improvement in the' ■ 
fit *of the model to the data. Somewhat smalleH chi-square » 

. values resulted from the St ep^ (2 ) ' model , "but corresponding 
reductions in residual ^ de'g'rees of freedom accounted for" 
essentially all of the change. In the case of the Parenthood^ 

• ~ % * 

Values,' a significant improvement in model fit „(p. < .005) 
- was associated with the- change '•from 'the, model uSed in Step 
(1) to the model used in Step (2). ' - • 

In every .case, \al lowing 'the two grou^te to have separate 
patterns of factor loadings, in addi t i oj)-=4;o separate estim- 
ates -- *hat is, going from Step (2). to Step (3)'— resulted v 
in statistically significant improvements in jnodel fit. For. 
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• # eacjt set of values, the reduction in the c^square -'value 
from SUp' (2)*o Step (3) was si gn>f 1 cant' art 'the ^005 level. 

..'•Comparison of the goodness-of -f i t sUt i stics.ass.oci ated 
with . Steps (1) and (3) is most- central .'to the q-uestionvof 

' whether individual factor patterns provvdea significant 
better - fit to t-be data than do the male modets imposed Ax\ 
both sex grpups.^From Tabjej we see'that individual models 
afford an improvement in fit to the data - on Occupational 
Values that is si gntf fc«n$ at the >0?'5* level. Tables 8 and 9 
show that . i ndi vidual toode>l s 1 * provide* 'dtfta Tit?.s that are 
signi ficantly better than the male model, (p.* .005") fqf| both 

- the Marriage Values and the Parenthood" Va 1 u*es . * ° J 

Compac'is/>n of the resul ts- of Steps (4) and ('5)., Steps 

(4) and (3) and^Steps [s) (31 art £erti Kent. fro the 

question^ of whether i ndvvtd^al.f actor 0 patterns, and. 1 oadings^ * 

provide signficantly better* fi't\to* the values data, than , do 

models, derived from the exploratory .anises- of female' 

students' ratings. The concl u*S i ons for the female '.'models 

are virtually i dent i ca 1 'to t hose di scu s sed for- . tt\e male 

.models.'; For all three .value setsf the individual factor , * 

vv L ■ >° . 

patterns and 1 oadi ngs. f i t the data si gni ficantly. bette r than* 

> /•<'.". 

do the female models. The improvement in going from- Step 
(4),(fe'male pattern and loadings) to Step (3), "(individual * 
pattern and loadings), was si gni fi cant at the .005 level for^ 
'\ the Marriage Valuer and the Parenthood <Val ues> and at the 
-.05 level for -the Occupationa] Values. Retaining the 
requirement that thejemaje factor pattern apply to both " 
sex groups, but allowing s epa rate - 1 oadi hgs and factor 

4 ■ : . I ' 
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correlations,- did~ not result in an improvement' fn fit that 
was statistically significant .for Occupational Values * (see 
-Table 7), but did rtrsult in significant improvements for the 
other -two va1ue«set's (see Tables 8 and 9).. 

. For all value sets then, Vi t is clear that the fa^t-br 
patterns and factor _ 1 oadi ngs resulting, from individual 
solutions fofc male and female students differeds signif- 
icantly. 

CONCLUSIONS AND IMPLICATIONS 

•> r ' s. 

* 

. ^The .results of the present study show that 
significantly ^ different factor patterns 'and loadings are 
found from analyses of eleventh-grade female 'and male 
students', ratings of the values* used in the Career Decision 
Making Study. While ^earlier exploratory analyses of all 
^three val Ue ' sets /{based on ratings standardized within 
Individuals) a.lso revealed sex differences (Tittle,' 1981, 
pp. 283-291), thesa results had not been confi rmed» t h rough 
systematic,- statistical comparisons of common and separate'" 
factor analytic models. 

Factor analysis has traditidnal ly played a role- in the 
construct validation of psychologi cal -me'asures . In studies 
of t.est "bias" such analyses hSv.e contrasted" relationships 
among, the performances of majority and minority groups to 
determine whether -the same construct was being measured. In 
the pwsent study, the differences in factor patterns found 
for. the two groups raise the question of whether the values 

- 22 
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should be treated.'as valid measures of the same constructs' 
when interpreted for females and males. The research 
literature on^occupati ona 1 patterns of women and men 
highlights differences in the types of occupations they 
enter, their processes of occupational • attainment % .(Marini , 
1980), as well as differences in their traditional views and 
sex roles Bernard ,( 1:981) . This suggests that differences in 
the factor loadings and patterns of .female and. male 
j>udents.' ratings of occupational valued are^to be expected. - 
Jhe findings of this study cou 1 o~ therefore be interpreted as 
supporting the construct va 1 i di ty . of "the occupational 
values, since a common set of factorial relationships for 
both sexes would be inconsistent with criterion behavior. • 
However, Messick's (1981) expansion of the concept of 
measurement validation, incorporates the requirement that - 
^evidentiary and consequential bases .for valid test ^use be 
established. This suggests that, any application of the 
values to" counsel i ng must" consider s-di fferervces 4=?f^their 

_ i 

structural organization for the two. sex groups.' Messick 
states that the evidential basis for appropriate test use 
consists of- construct val-idity plus relevance ahd utility. 
Relevance considers, the construct in relation to the 
particular (appl ied)' purpose, for giving a test, and utility 
is concerned* witff the rest's practicality in an applied 
setting. Relevance can be interpreted on-several levels. On 
the most immediate level it may refer to the " student ' s 
4e-**mi nee' s) perception of the relationship between the 
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measur</(the values, in this study), the student's response 
to the measure (ratings, in Jthis study-)/ a'nd .the student's 
purpose. On another level, rel.evance is concerned with the' 
actions the examinees take, or don't tak'e, based on -their 
examination of the outcomes jbf measurement. In this study, 
the -latter interpretation of relevance would apply to the 
actions students chose^^o take in response to' an 
interpretation of their ratings of the" values. At a third 
level, relevance can be interpreted as a requirement that 
the information resulting fr.om .measurement fit within 'the 
framework* the examinee uses to define the construct. In this 
study, the students would have to be-able t*> fit the results" 
of their ratings into their personal model of the 
relationships between careers, marri age," and parenthood. For 
example, occut>ati ona 1 values may have one meaning if a 
student. considers the worker role to be the most salient and ■ 
dominant of adult roles, but another meaning if the worker 
role is less dominant or equal 'in 'salience to other adult 
roies; e.g., marriage partner and parent. The relative 
salience of the worker, partner and parent roles typically 
differs for females and males." 

Other studies of the occupational-', marriage, and 
parenthood values have shown that the three value sets 
overlap to a limited degree. Use of the three value sets .may 
have particularly high relevance for some females (since in 
earlier studies there were no factors that consisted of 
occupational values only, as there were for male's). 
Counselors may be able to assist young women to distinguish 
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the values that can be satisfied 'in the three, major adult 
roles of porker, parriage partner, and parent. For some 
young men,, use of the values results in a somewhat different 
.framewtfrk within . whi chj to think ab-out -career-related 
decisions and specific occupations. For example, a view of a 
more egalitarian mar>iage and ,a desire "-to undertake 
responsibility in parenting maVchange t«he -%*\\ ence of the 
worker ^role and hence the framework wi-thin -Which career- 
related decision's are made. - ' C 

The difference in the number of factors found for the 
three sets of values suggfsts that further work, on all'value 
sets would be -useful.' * The number- of value s t at£3Ktfjgii<^t 
be reduced, and new values might be defined. Thei^>ay be 
more "homogeneity" in the wayjn whi ch. i ndi v i dual s perceive 
marriage^ and parenthood factors than 1n the way they vi : ew 
occupational factors'. As Cronbach and Me'ehl ( 1955) have 
noted, t*he ta*k of construct validation is never complete*'. 
Purposeful .modification of the^value sets might lead t'jo 
different conceptions of "the ways in whirh adolescents 
organize their adult ro-1 e values. 



/ 
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TABLE 1 

* 

.Confirmatory-Factor Pattern of "Female Students' "Ratings 
of Ten Occupational Value Statements 



Variable Factor 1 Factor 2 Factor 3' Factor- 4 Proportion 

Error 
Variance 



Income .651 0 

Prestige .489 0 

Independ. '0 0 

Help Others 0 .ill 

Security .588 .717 

Variety 0 * 0 

Leadership 0 0 

Work in Field 0 .284 

Leisure 0 0 

Early Entry .0 '0 



0 
0 

,361 
0 
0 

.332 
0 
0 

.650 
.225 



t 



0 
0 
0 
0 
0 
0 

.678 
0 
0 
0 



.577 
.761 
.870 
.926 
.363 
.890 
.540 
.919 
.577 
.949 



Intercorrel ati ons^Among Factors" 
and AngJes Between -Factors 





Factor 1 


Factor 2 Factor 3 . . 


Factor 2 


-.264/105* 




F*c£or 3 


.599/ 53 


-.126/ 97 


Factor 4 


.574/ 55 


-.280/106 .433/ 64 


♦correl ati on/angl e 


in degrees 


r . 

\ 
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. ,< . . v TABLE '2 

Confi rmatory -Factor Pattern of Male Stud'ents' Ratings 
of Ten Occupational Value Statements 

: v = ■ — 

Variable Factor^] Factor 2 Factor 3 Factor 4 Proportion 

Error 
Variance 



I nconve 
Prest i ge 4 
I ndepend . 
Help Others 
Security 
Variety 
Leadershi p 
Work in Fie 
Lei sure 
Early Entry, 



.765 


-.141 


0 


0 


.466 


0 


0 


.607 


' 0 


.632 


. 0 


.846 


.0 . 


o 1 


• .284 


0 


.135 


0 


0 , 


• ' .982 


.426 


0 * 


0 


0 


.818 ' 


0 . 


.218 


0 


0 « 


.952 


0 


0 


.512 


0 


.738 


d 0 


0 


0 


• .494 


.756 / 
.785 


.464 


- 0 


0' 


. 0 


.250 


0 


• 0 


0 


-.93S 



) • • 

Intercorr;elations Among Factors 
and Angl es -Between Factor^ 



/ 



Factor 1 



Factor 2 



Factor 3 



Factor 2 
Factor 3 
Factor 4 



.330/ 71* 
.485/ 61- 
.2 0 67 -'7.8 



.380/ 68 
.176/ 80 



093/ 85 



*Corre1 ati on/angl e in degrees 



. (*- 
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TABLE a- 

Confirmatory Factor Pattern of Female Students' Ratings 
of Eleven Marriage Value Statements 



i o i i u u i c 


r a c to r 1 


factor 2 

* 


Factor 3 


Proporti on 
Error 
V s r i a n c e 


- — - 

Fi nan . Secur. 


.469 


0 


0 


..780 


Emot. Support 


0 


.548 


0 


.699, 


He 1 pmate' 


Q 


.586 - 


0 


.656 


Physical Relat. 


0 - 


.412 


= 0 


, « .830 


Prestige 


.652 


.o 0 ' 


0 


.574 


Normal Life 


.39-7 


0 


0 


.843 , 


Perm. Compan . 


0 


0 


.697 


.514 


Chi 1 dren 


0 


0 


.337 


> .886 


Own Home 


.3 3>8 


0 


.320 


.683 


Rely, On 


. o 


0 


..668 


.554 


Feel i ng Lead . 


:6 1 3 


0 • 


0 


.624 



Intercorrel at.i ons Among FaSstors 
• and Angles Between Factors 



: actor 1 



Factor 2 



Factor 2 
Factor 3 



.559/ 56* 
.460/ 63 



*corr"el ati on"/ a ngl e in degrees 



.580^. 54 



O 
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TABLE 4 



Confirmatory Factor Pattern of Male Students' Ratings 
of Eleven Marriage Value Statements 



Variable. 



Factor 1 Factor 2 Factor 3 Proportion 

Error 
Variance 



Finan. Secur. .471 

Emot . Support 0 

Hel pmate 0 * 

P-hysical Relat.' • 0 

Prestige .545 

Normal Life 0 

Perm. Compan. 0 * 

Children 0 

Own Home .549 

Rely, On " o 

Feeling Lead. .618 



0 

.272 
.444- 
.468 

0 

0 

0 

.459 
0 

.518 
0 



0 
0 
0 
0 
0 

.543 
.494 
0 

' 0 
0 
0 



.778 
.926 
.803 
.781 
.702 
: 705 
.756 
.790 
.699 
.731 
.618 



Intercorrel ations Among Factors- 
- and Angles Between Factors 



■— ■ 1 


Factor, 1 


Factor* 2 




V 

Factor 2 
Factor 3 


.57.1/ 55* 
.510/59 


..520/ 59 




*correl ati on/angl e 
•» 


in. degrees, 

> 
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. TABLE 5 

Confirmatory Factor Pattern of Female Students 1 Ratings 
of Twelve Parenthood Value Statements 



Variable Factor 1 Facto.r 2 Factor 3 Proportion* 

^ - ' Err 

Variance 



Sense Accomp. 0 

* Sense '9 ride 0 

Variety 0 

Friendship 0 

- Respect of Other .685 

Stable Marriage .692 

Express Love - 0 

Confidence .708 

Joy 0 

Future Secur. . .689 

Tie to Future .497' 



Sense Importance .694 



.755 


0 


.430 


.788 


0 


.380 


.525 


0 


.725 


0 


. .484 


' .765 


0 


0 


.531 


0 ' 


0 


.521 


0 


.5 03 


.747 


0 


0 


.498 


0 


.352 


.876 


0 . 


0 


.525 


• 0 


0 


.753 


0 


0 


* .518 



Intercorrel ati ons Amon.g Factors 
and Angles Between Factors- 



Factor 1 Factor 2 



Factor 2 .586/ 54* 

Factor 3 .439/ 64 .400/ 66 



Correlation/angle in degrees 
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TAB1E 6 . - 

• * . • * . 

Confirmatory factor Pattern of Male Students 1 Ratings 
, • of Twelve' Parentho/<ra Value Statements 



Vari a.bVe 



Factor 1 Factor 2 Factor 3 



P roport i on 
Error 
Variance 



Sense, Accomp-. ' 


0 


0 


.820 


Sense Pride 


0 r ^ 


0 


.7 08 


Vari ety 


" 0 \ ' 


'.482 


0 


Friendship 


0 


.581 


0 


Respect of Other 


.668 


0 


0 


Stable Marriage 


.542 


0 


0 


Express Love 


0 


.613 


0 


Conf i de nee 


.704 


0 


0 


Joy 


0 


.692 


0 


Future Secur. 


.593 


0 


0 


Tie to Future 


.495 


0 


0 


Sense Importance 


.667 


0 


0 



.327 
.499 
.768 
.66 2 
.554 
.706 
.624 
,50& 
.522 
.648 
. .755 % 
.556 



Intercorrel at ions Among Fa.ctors 
and Angles Between Factors 



Factor 1 



Factor 2 



Factor 2 * ' .303/ 72* 

Factor 3 .;' .486/ ,61 

♦correlation/angle in degrees « 



'.308/ 72 
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TABLE, 7 



Goodness-of-Fit Statistics for 
Various Factors-Analytic Models, . 
Based on Students' Rating*; of Ten Occupational Values 



Analysis Model 



ehi-Squ,ar-2 Value Degrees of Freedor 



Step (1) Male Model * 145.12 

Step (2) Male Pattern 123.22 

Step (3) Individual Model 101.77 

Step (4) Female Model 141.43 

Step (5) Female Pattern 121.39 



84- 
58 
• 58 
83 
58 



Differences in Goodness-of-Fit Statistics as a Functijon of 

^ Relaxation of Constraints on Factor Analytic Models, 
• Basetl on Students' Ratings of Ten Occupational Values 



s 



Change inModel 



Chi-Square Value df Significance Level 



Step(l) 
Step(2) 
Step(l) 
Step (4) 
Step(4) 
Step(5) 



to 
to 
to 
to 
to 
to 



Step(2) 
Step (3) 
Step(3) 
Step(5) 
Step(3) 
ftep(3) 



21.90 
21T45 
43.3-5 
20.04 
39.66 
19.62 



26 
1 

26 
25 
25 
1 



>' .500 

< .005 

< .025 
> .ADO 

< .050 

< .005 
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TABLE 8 



Good'ness-of-Fi t Statistics for '" 
Various Factor Analytic Models, 
Based on Students' Ratings of Eleven Marriage Values 



Analysis' Model 



Chi-Squa.re Value Degrees of Freedom 



Step (1) 

Step (2) 

Step (3) 

Step (4) 

Step (5) 



Male Model . 
Ma 1 e Pattern 
Individual Model 
Female Model 
Female Pattern ' 



302.86 
276.63 
223.29 
290. Oi 
245 



.09 

■A 



107 
8* 

81 
109* 
"86 



» * 

Differences in Goodness-of-Fi t Statistics as a Function of 
Relaxation of C6RSt ra i nt s' on Factor Analytic Models, 
Based on Students' Ratings of E 1 e v'en -Ma r ri age Values 



.Change in, Model Ctii-Square Value 'df Significance Level 
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TABLE 9 



■' Goodness-of-Fit Statistic^ for 
, ' Various Factor Analytic Models, 
Based on Students,' Rings' of Twel've Parenthood Values 



Analysi s 



Model 



Chi-Square Value Degrees of Freedom 



Step (r) 

S&ep (2) 

Step (3) 

Step (4) 

Step (5) 



L 



Male Model 
"Ma 1 e .Pattern 
Individual Model 
Female Model \ 
Female Pattern 



306.25 
252/28 
243-. 42 
296.77 
257.09 



129 
102 
102 
129 
102 



Differences in Gootfrfess-of -Fi t Statistics as a Function of 
Relaxation of ..const rai nts on Factor Ana 1 yttc Models, 
Based on, Stodents ' Ratings of Twelve Parenthood Values 

Change in Model Chi-Square Value df Significance Level 
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